(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Inteflectnal Property Organization 
Intemalional Buteau 

(43) International Publication Date 
14 June 2001 (14.06^001) 




PCT 



liiniiifliiiiiiiniiHi 

(10) Inteniational Publication Nnmber 

WO 01/41677 Al 



(51) International Patent Classification^: A61F2/06 

(21) biternatioiial Application Numben PCr/USOQ/33369 

(22) International FilIngDate:8D6cember2(XX>(08JZ 
^5) Filing Language: Eo^lisli 
(26) Publication Language: English 



(30) Priori^ Data: 
09/460423 



13 December 1999 (13.12.1999) US 



(71) Applicant- ADVANCEp CARDIOVASCULAR SYS- 
TEMS, INC [USAJS]; 3200 Lakeside Drive, Santa Claia, 
OA 95054-2807 (US). 

(72) Inventors: WILSON, W., Stan; 601 W. Spruce, Suite K, 
Missoula, MT 59802 (US). MAUCH, Kevin, M; 9463 
Victoria Lane, Wndsor, CA 95492 (US). 



(74) Agents: NAGY, John, S. et al,; Fulwider Patton Lee & 
Utecbt, LLP, HowaidHu^es Center, lOfli floor, 6060 Cen- 
ter Drive. Los Angetes, CA 90045 (US). 

(81) Designated States (natioruxl): AE, AG, AL, AM, AT, AU, 
AZ, B A, BE, BG, BR, BY, BZ, CA, CH. CN. CR, CU. CZ, 
DE, DK, DM, DZ,EE,ES, H. GB, GD, GE» GH^ GM.HR, 
HU, ro, IL, m, IS, JP, KE, KG, KP, KR» KZ, LC, LR LR, 
LS, LT, LU. LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO,RU, SD, SE SG, SI, SK, SL. TJ, TM, 
IR, TX TZ, UA, UG, X]Z, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM. AZ, BY; KG, KZ,MD. RU, TT, TM), European 
patent (AT, BE, CH, CY, DE. DK, ES, H, FR, GB, OR, IE, 
rr, LU, MC, NL, PT, SB, TR), OAPI patent (BF, B J, CF, 
CG, a, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

[Continued on next page] 



(5^ Hfie: CATHETER ASSEMBLY FOR DELIVERING STENTS 



V© 




(57) Abstract: An m^xroved catheter assembly and 
method are provided for treating bifurcated vessels. 
The catheter assembly of tiie present invention inclnfles 
tubular lestcaint for leleasably restraiaing a pair of 
baHoons during delivery and advancing a bifurcated 
stent through a vesseL The system is designed for 
repairing a inain vessel and a side branch vessel forming 
a bifurcation, without compromising blood flow in other 
portions of tut bifurcation, thereby aUoiwing access 
to an portions of tbe bifurcated vessel shouM furtber 
interventional ti:eatment be necessaxy. 
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CATHETER ASSEMBLY FOR DELIVERING STENTS 

n 

v.- 

BACKGROUND OF THE INVENTION 

The invention relates to a catheter assembly for use at a bifurcation and, 
more particularly, a catheter assembly for implanting a bifurcated stent in a bifurcated 
blood vessel that is diseased, and a method and apparatus for delivery and 
implantation. 

5 Stents conventionally repair blood vessels that are diseased. Stents are 

generally hollow and cylindrical in shape and have terminal ends that are generally 
perpendicular to their longitudinal axes. In use, the conventional stent is positioned 
at the diseased area of a vessel and, after placement, the stent provides an unobstructed 
pathway for blood flow. 

1 0 Repair of vessels that are diseased at a bifurcation is particularly challenging 

since the stent must overlay the entire diseased area at the bifurcation, yet not itscilf 
compromise blood flow. Therefore, the stentmust, without compromising blood flow, 
overlay the entire circumference of the ostium to a diseased portion and extend to a 
point within and beyond the diseased portion. Where the stent does not overlay the 

1 5 entire circumference of the ostium to the diseased portion, the stent foils to completely 
repair the bifurcated vessel. Where the stent overlays the entire circumference of the 
ostium to the diseased portion, yet extends into the jimction comprising the bifurcation, 
the diseased area is riepaired, but blood flow may be compromised in other portions of 
the bifurcation. Unopposed stent elements may promote lumen compromise during 

20 neointimalization and healing, producing restenosis and requiring further procedures. 
Moreover, by extending into the junction comprising the bifurcation, the stent may 
block access to portions of the bifurcated vessel that require performance of further 
interventional procedures. Similar problems are encountered when vessels are 
C_ / diseased at their angled origin from the aorta as in the ostium of a right coronary or a 

25 vein graft. In this circumstance, a stent overlaying the entire circumference of the 
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ostium extends back into the aorta, creating problems, includmg those for repeat 
catheter access to the vessel involved in further interventional procedures. 

Conventional stmts are designed to repair areas of blood vessels that are 
removed frombifurcations and, since a conventional stentgenerally terminates atright 

5 angles to its longitudinal axis, tiie use of conventional stents in the region of a vessel 
bifiircation may result in blocking blood flow of a side branch or fail to repair the 
bifurcation to the fullest extent necessary. The conventional stent might be placed so 
that a portion of the stent extends into the pathway of blood flow to a side branch of 
the bifiircation or extends so far as to completely cover the path of blood flow in a side 

10 branch. Ibe conventional stent might alternatively be placed proximal to, but not 
entirely overlaying, the circumference of the ostium to the diseased portion. Such a 
position of the conventional stent results m a bifurcation that is not completely 
repaired. Theonly conceivable situationin which the conventional stent, havingright- 

angled termmal ends, could be placed where the entire circumference of the ostium is 
15 repairedwithoutcon5>romisingbloodflow,iswherethebifurcationisformedofright 

angles. In such scenarios, extremely precise positioning of the conventional stent is 
required. This extremely precise positioning of the conventional stent may result in 
the right-angled terminal ends of the conventional stent overlaying the entire 
circumference of the ostium to the diseased portion without extending into a side 
20 branch, thereby completely repairing the right-angled bifurcation. 

To circumvent or overcome the problems and limitations associated with 
conventional stents inthe context of repairing diseased bifurcated vessels, a stent that 
consistently overlays the entire circumference of the ostium to a diseased portion, yet 
does not extend into thejunction comprising thebifurcation, maybe employed. Such 

25 a stent would have the advantage of completely repairing the vessel at the bifurcation 
without obstructing blood flow in other portions of the bifiircation. In addition, such 
a stent would allow access to all portions of the bifurcated vessel should fiirflier 
interventional treatment be necessary. In a situation involving.disease in the origin of 
an angulated aorto-ostial vessel, such a stent would have the advantage of completely 
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repairing the vessel origin without protruding into the aorta or compHcating repeat 
access. 

In addition to the problems encountered in using the prior art stents to treat 
bifurcations, the delivery platform for implanting such stents has presented numerous 
5 problems. For example, a conventional stent is implanted in the main vessel such that 
a portion of the stent is across the side branch, so that stenting of the side branch must 
occur through the main-vessel stent stmts. In this method, commonly referred to in the 
art as the "monoclonal antibody" approach, the main-vessel stent stmts must be spread 
apart to form an opening to the side branch vessel and then a catheter with a stent is 
10 delivered through the opening. The cell to be spread apart must be randomly and 
blindly selected by recrossing the deployed stent with a wire. The drawback with this 
approach is there is no way to detennine or guarantee that the main-vessel stent stmts 
are properly oriented with respect to the side branch or that the appropriate cell has 
been selected by the wire for dilatation. The aperture created often does not provide 
15 a clear opening and creates a major distortion in the surrounding stent stmts. There 
is no way to tell if the main-vessel stent stmts have been properly oriented and spread 
apart to provide a clear opening for stenting the side branch vessel. 

In another prior art method for treating bifurcated vessels, commonly 
referred to as the "Culotte technique,** the side branch vessel is first stented so that the 
20 stent protmdes into the main vessel. A dilatation is then performed in the main vessel 
to open and stretch the stent stmts extending across the lumen from the side branch 
vessel Thereafter, the main-vessel stent is implanted so that its proximal end overlaps 
with the side branch vessel. One of the drawbacks of this approach is that the 
orientation of tihe stent elements protruding from the side branch vessel into the main 
25 vessel is coinpletely random. Furthermore, tiie deployed stent must be recrossed with 
a wire blindly and arbitrarily selecting a particular stent cell. When, dilatuig title main 
vessel, stretching the stent stmts is therefore random, leaving the possibility of 
restricted access, incomplete lumen dilatation, and major stent distortion. 
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In another prior art device and melhod of implanting stents, a "T" stent 
procedure includes implanting a stent in &e side branch ostium of tiie bifurcation 
followed by stenting the main vessel across the side branch ostium. In another prior 
art procedure, known as "kissing" stents, a stent is implanted in Ihe main vessel with 

5 aside branchstentpartially extending into fiie main vessel creating a double-barreled 
himen of the two stents in tiie main vessel proximal to tiie bifurcation. Anotiier prior 
art approach includes a so-called "trouser legs and seat" approach, which includes 
implanting tiiree stents, one stent in the side branch vessel, a second stent m a distal 
portion of the main vessel, and a tiurd stent, or a proximal stent, in ihe main vessel just 

10 proximal to the bifurcation. 

All of the foregoing stent deployment assembhes suffer from tiie same 
problems and limitations. Typically, tiiere are uncovered intimal surface segments on 
■ tiiemainvesselandsidebranchvesselsbetweentiiestentedsegments. Anuncovered 
flap or fold in tiie intima or plaque will invite a "snowplow" effect, representing a 

15 substantial risk for subacute tiirombosis, and tiie increasedrisk of tiie development of 
restenosis. Furflier, where portions of the stent are left unopposed witiiin tiie lumen, 
tiie risk for subacute tiirombosis or tiie development of restenosis again is increased. 
Theprior art stents anddehvery assemblies for treatingbifurcations are difficulttouse, 

making successful placement nearly impossible. Further, even where placement has 
20 been successfiil, tiie side branch vessel can be "jailed" or covered so tiiat tiiere is 
impaired access to tiie stented area for subsequent intervention. 

In addition to problems encountered in treating disease involving 
bifurcations for vessel origins, difficulty is also encountered in treating disease 
confined to a vessel segment but extending very close to a distal branch point or 
25 bifurcation which is not diseased and does not require tireatment. hi such 
drcumstances, very precise placement of a stent covering tiie distal segment, but not 
extending into tiie ostium of the distal side branch, maybe difficult or impossible. The 
present invention offers a solution to tiie problems involved in treating bifurcated 
vessels. 
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As used herein, the terms "proximal," "proximally," and "proximal 
C ' direction" when used with respect to the invention are intended to mean moving away 
fiiom or out of the patient, and the terms "distal," "distally," and "distal direction" 
when used with respect to the invention are intended to mean moving toward or into 
5 the patient. These definitions will apply with reference to apparatus, such as catheters, 
guide wires, stents, the like. When used with reference to body lumens, such as blood 
vessels and the like, the terms 'proximal," "proxhnally," and ''proximal direction" are 
intended to mean toward the heart; and the terms "distal " "distally," and "distal 
direction" are intended to mean away firom the heart, and particularly with respect to 
10 a bifurcated blood vessel, are intended to mean in the direction in which Ihe branching 
occurs. 

SUMMARY OF THE INVENTION 

O The invention provides foracatheterassemblyfordelivering and implanting 

stents. The system is designed for repairing a main vessel and a side branch vessel 
15 forming a bifiurcation, without compromising blood flow in other portions of the 
bifurcation, thereby allowing access to all portions of the bifurcated vessel should 
fiirther interventional treatment be necessary. The invention also solves problraas 
associated with wire wrapping and tracking over two guide wires. 

In one aspect of the invention, there is provided a stent delivery assembly 
20 for in^lanting a Y-shaped stent in a bifurcated vessel having a first vessel branch and 
a second vessel branch, A dual balloon Y-shaped catheter is provided including a first 
expandable member having a proximal end and a distal end, a second expandable 
member having a proximal end and a distal end, a main catheter body, a first catheter 
branch connecting the first expandable member to the main catheter body, and a 
25 second catheter branch connectingtfae second expandable member to the main catheter 
body. A first guide wire lumen is mcluded for receiving a first guide wire. The first 
guide wire lumen extends throu^ at least a portion of the catheter including the first 
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expandable member. A second guide wire lumen is provided for receiving a second 
guide wire. The second guide wire lumen extends through at least a portion of the 
catheter including the second expandable member. Hie first expandable member and 
the second expandable member are normally biased apart, but are restrained and held 

5 together to provide a low profile during deHvery of a Y-shaped stent. 

In anoAer aspect of the invention, there is provided a method of stenting a 
bifiircated vessel having a bifurcation with acarina, a first vessel branch, and a second 
vessel branch. A dual balloon Y-shaped ca&eter is provided including a first 
expandable member having a proximal end and a distal end, a second expandable 

10 member having a proximal end and a distal end, a main catheter body, a first catheter 
branch connecting the first expandable member to the main catheter body, and a 
secondcatheterbranch connectingthesecondexpandablemember to themain catheter 

body. The first expandable member is longer than the second expandable member. 
The first expandable member and the second expandable member are normally biased 
15 apart, but are restrained and held together to provide a low profile during delivery of 
a Y-shaped stent. 

A first guide wire lumen is provided for receiving a first guide wire. The 
first guide wire lumen extends through at least aportion of the catheter including the 
first expandable member. A second guide wire, lumen is provided for receiving a 
-20 second guide wire. The second guide wire lumen extends through at least a portion 
ofthe catheter includingthesecondexpandablemember.AY-shapedstentis mounted 

on the first and second expandable members. A second guide wire is positioned such 
that it extends within the first vessel branch proximally ofthe bifiircation and within 
the secondvesselbranchdistallyofthebifijrcation.Tliecalheter can thenbe advanced 

25 distally over the second guide wire via the second guide wire lumen so that the distal 
end of the first expandable member is advanced distally of the bifiircation in the 
second vessel branch, wherein the second expandable member is positioned into 
apposition with thebifiircation-Thecatheter is then positioned such thatthedistal end 

ofthe first expandable member is just distal ofthe carina in the second vessel branch. 
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A first guide wire is advanced distally out of the first guide wire lumen and 
into the second vessel branch. The second guide wire is withdrawn proximally such 
that the fibrst and second expandable members are released and spring apart. The 
second guide wire is then advanced distally in the first vessel branch. The first guide 
5 wire can then be further advanced distally in the second vessel branch. The catheter 
is then advanced distally over the first and second guide wires until the Y-shaped stent 
is positioned at the bifurcation. The Y-shaped stent can be implanted by inflating the 
first and second expandable members. The first and second expandable members are 
then deflated. 

1 0 Other features and advantages of the present invention will become apparent 

firom the following detailed description, taken in conjunction with the accompanying 
drawings, which illustrate, by way of example, the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is an elevational view of a bifurcation in which a prior art "T" 
1 5 stent is in a side branch ostium followed by the stenting of the main vessel across the 
branch ostium. 



FIG. 2 is an elevational view of a bifurcation in which "touching" prior art 
strats are depicted in which one stent is miplanted in ihie side branch, a second stent 
raiplanted in a distal portion of the main vessel next to the branch stent, with 
20 interrupted placement of a third stent implanted more proximally in the main vessel. 

FIG. 3 is an elevational view of a bifurcation depicting "Tdssing" stents 
where a portion of one stent is implanted in both the side branch and the main vessel 
and adjacent to a second stent implanted in the main vessel creating a double-barreled 
lumen in the main vessel proximal to the bifurcation. 
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FIG. 4 is an elevational view of a prior art "trouser legs and seat" stenting 
approach dq^icting one stent inq)lanted in flie side branch vessel, a second stent 
implanted in a proximal portion of the main vessel, and a close deployment of a third 
stent distal to the bifurcation leaving a small gap between the three stents of an 
5 uncovered lumraial area. 

FIG. 5Ais an elevational view of abifurcation in whichapripr art stent is 
implanted in the side branch vessel. 

FIG. 5B is an elevational view of a bifurcation in which a prior art stent is 
implanted in the side branch vessel, with the proximal end of the stent extending into 
10 the main vessel. 

FIG. 6 is an elevational view, partially in section, depicting an embodiment 
of a Y-shaped catheter assembly for deploying a Y-shaped stent in a bifurcation. 

FIG. 7 is an elevational view, partially in section, depicting the Y-shaped 
ca&eter assembly of FIG. 6 in which expandable members are resti^ned and held 
15 together. 

HG. 8 is an elevational view, partially in section, depicting a guide wire at 
a bifurcation. 

FIG. 9 is an elevational view, partially in section, of a bifurcation in which 
Ihe catheter of FIG. 6 is delivering the stent in the bifurcated area, tracking over the 
20 wire tiiat joins the two expandable members together. 
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FIG. 10 is an elevational view, partially in section, of abifiircationin which 
the distal end of an expandable member of the catheter of FIG. 6 is just distal to the 
carina. 

FIG. 1 1 is an elevational view, partially in section, of a bifurcation in which 
5 the ejqpandable niembers of Ihe catheter of FIG. 6 have been released, 

FIG. 12 is an elevational view, partially in section, in which the Y-shaped 
stent is in apposition with the carina. 

FIG. 13 is an elevational view, partially in section, in which tiie expandable 
members of the catheter of FIG. 6 are in an expanded condition. 

10 FIG. 14 is an elevational view, partially in section, in which the Y-shaped 

stent has been implanted at the bifurcation and the catheter and guide wires of FIG. 6 
have been removed. 

. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As shown in the exemplary drawings wharein like reference numerals 
15 indicate like or corresponding elements among the figures, the present invention 
incbdes a stent dehvery s}^tem for treating bifiircated vessels in, for example, the 
coronary artoies, veins, arteries, and other vessels in the body. 

Prior art aX^mpts at implanting intravascular stents in a bifurcation have 
proved to be less than satisfactory. For example, FIGS. 1-4 depict prior art devices 
20 which include multiple stents being implanted in both the main vessel and a side 
branch vessel. In FIG. 1, a prior art "T" stent is implanted such that a first stent is 
in^lanted in the side branch near the ostium of the bifiircation, and a second stent is 
implanted in the main vessel, across the side branch ostium. With, this approach, 
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portions of Ihe side branch vessel are left uncovered, and blood flow to the sid^ 
O vessel must necessarily pass through the main vessel stent, causing possible 
obstructions or thrombosis. 

Referring to FIG. 2, three prior art stents are required to stent the 
5 bifurcation. InFIG. 3, thepriorartmethodincludesimplantingtwo stents sideby side, 
such that one stent extends mto the side branch vessel and the main vessel, and the 
second stent is in^lanted in the main vessel. This results in a double-barreled lumen 
which can present problems such as thrombosis, and tuibulence in blood flow. 
Referring to the FIG. 4 prior art device, a first stent is implanted in the side branch 
1 0 vessel, a second stent is implanted in aproximal portion of the main vessel, and a third 
stent is implanted distal to the bifurcation, thereby leaving a small gap between the 
stents and an uncovered lumenal area. 

ReferringtoFIGS. 5A and 5B, aprior artstentis configured for deployment 
in side branch vessel 5. Intreatingsidebranchvessel5, if aprior art stent is used, a 
O 15 conditionasdepictedwilloccur. Thatis,astentdeployedinsidebranchvessel5will 
leave aportion ofthe sidebranch vessel exposed, or as depicted in 5B, aportion ofthe 

stent will extend into main vessel 6. 

Turning to FIGS. 6 and 7, in one embodiment of thepresent invention, stent 
delivery assembly 1 0 is provided for treating bifurcated vessels. In this embodiment, 
20 aY-sh^edstentisimplantedtocoyerthebifiircation. Catheter 12 can be configured 
as a dual baUoon Y-shaped catheter. The catheter includes first expandable member 
14 and second expandable member 16 that are configured to reside side-by-side (Y- 
shaped) for low profile delivery and to spring apart for implanting Y-shaped stent 18. 
Each of the expandable members has a proximal end and a distal end. The stent can 
25 be removably mounted on the first and second expandable members. 

The catheter 12 fiirther includes main catheter body 20. A first caflieter 
branch 22 connects first expandable member 14 to the main catheter body. A second 
O catheter branch 24 connects second expandable member 1 6 to the main catheter body. 
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A first guide wire lumen 26 is provided for receiving first guide wire 28. 
In this embodiment, the first guide wire lumen is of the over-the-wire (OTW) type, 
which is known in the art, however, it is contemplated that the first guide wire lumen 
can be of the rapid-exchange (RX) type or unzippable-rapid-exchange type, which are 
also known in the art. The first guide wire lumen extends through at least a portion of 
catheter 12 including first expandable member 14. 

A second guide wire lumen 30A, 30B is provided for receiving second guide 
wire 32. In this embodiment, the second guide wire lumen is of the rapid-exchange 
type; however, it is contemplated the second guide wire lumen can be of the 
unzippable-rapid-exchange type or over-the-wire type. The second guide wire lumen 
extends through at least a portion of the catheter including second expandable member 
16. The expandable members can be inflatable non-distensible balloons. The guide 
wires 28,32 preferably are stiff wires each having a diameter of 0.014 inch, but can 
have different diameters and degrees of stiffiiess as required for a particular 
application. A particularly suitable guide wire can include those manufactured and 
sold under the tradenames Sport® and Ironman®, manufactured by Advanced 
Cardiovascular Systems, Incorporated, Santa Clara, Califomia. 

The first expandable member 14 and second expandable member 16 are 
normally biased apart, but can be restrained and held together to provide a low profile 
during delivery of Y-shaped stent 18. The expandable members can be held together 
by positioning second guide wire 32 through second guide wire lumen 3 OA that runs 
through the second expandable member and second guide wire lumen 3 OB that runs 
through tubular restraint 34. The tubular restraint is attached to distal end 36 of the 
first expandable member. Alternatively, lumen 30B can run through distal end 36. 
The distal end of the first expandable member protrades distally of the distal end of the 
second expandable member to facilitate tracking over second guide wire 32. The distal 
end of the first expandable member can include a radiopaque marker for facilitating 
delivery in fee body. 
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Tlie catheter 12fur(herincludes an inflation lumen (notshown) 
j5rst and second expandable members 14, 16 simultaneously. The expandable 
members can be inflated by dehvering a suitable inflation media, such as saline, to the 
expandable members via the inflation lumen. In this embodiment, the first expandable 
5 member is approximately twice as long as the second expandable member; however, 
it is contemplated that the first and second expandable members may have varying 
lengths. 

In one method of stentmg a bifiircated vessel, as shown in FIGS. 8-14, Y- 
shaped stent 18 is mounted on first and second expandable members 14.16. The 
10 secondguidewire32(orlTackingguidewire)ispositionedsubhthatitextendswithin 

first vessel branch 6 (such as a main vessel) proximally of the bifurcation and within 
second vessel branch 5 (such as a side-branch vessel) distally of the bifijrcation. The 
catheter 1 2 is to advanced distally over the second guide wire via second guide wire 
lumen 30A,30B so that the distal end of first expandable member u'is advanced 
15 distally ofthe bifurcation in the second vessel branch. If assembly 10 arrives with the 
first expandablemembermoreproximate carina? than second expandable member 16, 
thefixstexpandablememberwiUencounterihevesselwallproximatethecaTina. Itis 

intended that this scenario will produce a tendency for the assembly to rotate as the 
second guide wire continues to appose the vessel wall proximate the carina. 
20 llierefore, the second expandable member 16 is positioned into apposition with the 
bifurcation at the carina. If necessary, the known technique of visual assigmnent of 
the guide wires can be implemented. In this case, the wires can include visible 
portions for identification on highly magnified fluoroscopy. 

After rotation of assembly 10 has occurred, catheter 12 is positioned such 
25 that distal end 36 of first expandable member 14 is just distal of carina 7 in second 
vessel branch 5 . Up until this point, it is contemplated that first guide wire 28 (or the 
integrated guide wire) can reside witiiin first guide wire lumen 26. Alternatively, the 
first guide wire can now be inserted into tiie proximal end of the first guide wire 
Imnen. Subsequently, the first guide wire is advanced distally out ofthe first guide 
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wire lumen and into the second vessel branch. The second guide wire 32 can then be 
C^) withdrawn proximally and out of lumen 30B. This action causes the first and second 

expandable members to be released and spring apart into a relaxed condition. The 
distance that the first and second expandable members spring apart may be very small 
5 and can vaiy depending on the appUcation. It is also contemplated that the catheter can 
be designed such that when the first and second expandable members are released Ihey 
do not spring apart at all. 

Next, second guide wire 32 is advanced distally in first vessel branch 6. The 
first guide wire 28 can then be forther advanced distally in second vessel branch 5. 
10 The catheter 12 is now advanced distally over the first and second guide wires until Y- 
shaped stent 18 is positioned at the bifurcation (ie., anchored at carina 7). The stent 
can now be anchored by inflating the first and second expandable members 1 4, 1 6. The 
first and second expandable members can now be deflated and the catheter and guide 
wires can be withdrawn firom the patient's vasculature. The novel arrangement of 
(J) 15 guide wires 28,32 and their respective lumens peraiit single unit transport of a Y- 
shaped stent to the distal target site without wire wrapping problems and it allows for 
minimal requirements of rotation of the device (less than 90 degrees) for optimal 
dq)loyment (allowing minimal twist deformity). It is contemplated that the guide wires 
can be left in their respective vessels should sequential or simultaneous high pressure 
20 balloon inflation be required in each of the vessels in order to coniplete the stenting 
procedure. This additional step is a matter of physician choice. 

Thus, Y-shaped stent 18 is delivered to a bifurcation in a manner that 
reduces the chances of wire wrapping and crossing. Notably, it is contemplated that 
the metiiiods of the present invention can be accomplished with suitable variations of 
25 catheter 12. 

While the invention herein has been illustrated and described in terms of a 
catheter assembly and method of use, it will be apparent to tiiose skilled in the art that 
the invention can be used in other instances. Other modifications and improvements 
may be made without departing from the scope of the invention. 
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5. The assembly of claim 1, further including an inflation lumen for 
inflating the first and second expandable members. 

6. The assembly of claim 5, wherein the first and second expandable 
members inflate simultaneously. 

7. The assembly of claim 1 , wherein when the first expandable member 
and the second expandable member are restrained and held together and the distal end 
of the first expandable member is distal of the distal end of the second expandable 
member. 

8. The assembly of claim 2, wherein the distal end of the first 
expandable member includes a radi<:^aque marker. 

9. . A method ofstenting a bifurcated vessel having a bifurcation, a first 
vessel branch, and a second vessel branch, conrprising the steps of: 

providing a dual balloon Y-shaped catheter including a first expandable 
member having a proximal end and a distal end, a second expandable member having 
5 a proximal end and a distal end, a main catlieter body, a first catheter branch 
connecting the first expandable member to the main catheter body, and a second 
catheter branch connecting the second expandable member to tiie main catheter body, 
wherein the first expandable membCT and the second expandable member 
are normally biased apart, but are restrained and held together to provide a low profile 
1 0 during delivery of a Y-shaped stent; 

providing a Y-sh^ed stent mounted on the first and second expandable 

members; 

providing a first guide wire lumen for receiving a first guide wire, the first 
guide wire lumen extending through at least a portion of the catheter including the first 
15 e}q}andable member; and 
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providing a second guide wire lumen for receiving a second guide wire, ihe 
second guide wire lumen extending through at least a portion of the catheter including 
the second expandable member, 

delivering the Y-shaped stent to a target area; 
20 releasingthefirstexpandablememberfiromthesecondexpandablemember 

such that they spring apart; 

implanting the Y-shaped stentby inflating Ihe first and second expandable 

members; and 

deflating the first and second expandable members. 

10. A method of stenting a bifurcated vessel having abifurcation with 
a carina, a first vessel branch, and a second vessel branch, comprising the steps of: 

providing a dual balloon Y-shaped catheter including a first expandable 
member having aproximal end and a distal end, a second expandable member having 
5 a proximal end and a distal end, a main catheter body, a first catheter branch 
connecting the first expandable member to the main catheter body, and a second 
catheter branch comiecting the second expandable member to the main catheter body; 

wherein the first expandable member is longer than the second expandable 
member,and wherein thefirstexpandablememberandthesecondexpandablemember 

1 0 are normally biased apart, but are restrained and held together to provide a low profile 
during delivery of a Y-shaped stent; 

providing a first guide wire lumen for recdving a first guide wire, the first 
guide wire lumen extending through at least a portion of ftie catheter including the first 
expandable member, 

1 5 providing a second guide wire lumen for receiving a second guide wire, the 

secondguidewirelumenextendingtiiroughatleastaportionofthecalheterincludin^ 

the second expandable member; 

providing a Y-shaped stent mounted on the first and second expandable 

members; 
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providing a second guide wire and positioning it such that it extends within 
the first vessel branch proximally of the bifurcation and within the second vessel 
branch distally of the bifurcation; 

advancing the catheter distally over the second guide wire via the second 
guide wire lumen so that the distal end of the first expandable member is advanced 
distally of the bifurcation in the second vessel branch, wherein the second expandable 
member is positioned into apposition with the bifurcation; 

positioning the catheter such that the distal end of the first expandable 
member is just distal of the carina in the second vessel branch; 

providing a first guide wire and advancing the first guide wire distally out 
of the first guide wire lumen and into the second vessel branch; 

withdrawing the second guide wire proximally such that the first and second 
expandable members are released and spring apart; 

advancing the second guide wire distally in the first vessel branch; 

further advancing the first guide wire distally in the second vessel branch; 

advancing the catheter distally over the first and second guide wires until the 
Y-shaped stent is positioned at the bifurcation; 

implanting the Y-shaped stent by mflating the first and second expandable 
members; and 

deflating the first and second expandable members. 
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